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(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Bridifa Company, 
of 131—133 Holland Park Avenue, London 
VI 1 4UT (foroerfv of 4-9 Wood Street, 
London EC2V 7JY), do beteby dedam the 
invention , for which we ptay that a Patent 

nbe granted ua, tod (be method by which 
to be performed, to be partfcularir dea- 
cribed m and by the following statement: — 
TUi invention relate* to me — "»W of 



ftTucturca to tubular metal pflea underwater. 
It b the conventional practice where, for 

CXflOQStJjJCf a bSSC fa SO b0 feseeUCd tS the S6e— 

bed by piles lor the bate to incorporate indi- 
vidual tubes which encircle die parti of the 
piles projecting above die aea bed^ and the 
lubes ait then secured to the pOes by any 
one of sever*! methods including vretimg or 
fxvudog, or driving si phi diametrically 
through each pile and the unrounding tube. 
AH of these methods are however extremely 
fxprowvc by reason of the need to ship out 
divers and the recpiipcd spec ia l apparatus for 
underwater work and the lengthy work neces- 

Accordisg to die present inventioo there 
is provided a method of smiring to tubular 
metal piles a structure incorporating a plurality 
of runes mruugn wmcn me respective pure 
whkh method enmprt s ra locall y dp- 
; each pDt outwardly into ugbtly 
or welded engngemeut with the en- 
ciiciing tube by <tr lunation of an explosive 
char ge within me pun. 

It win be understood chat the only work 
required of the diver in an uuderwissr opera- 
don according to the inventioo is to ensure 
that the explosive charge is correctly p o siti o n ed 
and located. The renuired shape ana size of 
the explosive charge are all d etermi ned 
be fore hendk 

The pile and tube may foinaBy both be 
cylindrical at the kxatiou of die inte nded 
explosion, so that the explosion deforms both 
the pile and the tube outward locally, or 
alternatively the tube may initially be out- 




wsidly deformed as by swaging so that the 
Reforms principally the pilc^ ex— 
it locally into swaged or welded 
with the tube. 50 
wfll now be described in 
i detail with reference by way of rrtmpie 
to the ti coTBpaaymg diagrammatic drawings 
in whkh: 

Figures 1 and 2 are diagranunatk sectinnsl 55 
views illustrating respectively the dupes of 
the tube and pile* in one method according 
to the taveoTjoo, r espe c tively before and after 
the drfinsfkai of the explosive charge* 

Referring first to Figure 1, the reference 60 
numeral 10 Indicates a metal frame structure 
which is to be fixed to the sea-bed by 
securing the structure to tubular steel piles 
driven mm the sea-bed 11. One such pue is 
shown at 12. 65 

Tne structure 10 incorporates a number of 
vertical pile guide tubes 13 and operates, 
during hs lustration* as a template for locat- 
ing the pDes In their correct positions whilst 
they are being driven. To assist In guiding 70 
the leading ends of the piles into the tubes, 
the upper ends of the tubes are betted out* 
ward. Bach pile is thus lowered through the 
cotxesponding tube 13 and hammered into 
the sea-bed. Woes the pile has been driven 75 
in, in upper end Is left projecting fust above 
the top edge of the tube 13, the pile being 
cut off at tins level if necessary. Each of the 
guide oobes has intermediate its ends a 
swagodVout portion as shown at 14 and e> 60 
secure the structure to the pDes a shaped 
explosive charge 15 suspended on a line 16 
is lowered into the pile to a position level 
with portion 14 of the tube, is located in that 
position and is then detonated. The explosion 35 
deforms the pile locally outwards Into swaged 
or welded engagement with the portion 14 
of the tube, so that the structure is located 
agagni upwaru or oownwaru movement rela- 
tive to the pile. 90 
The shape and size of the charge are 
according to materials used, the 
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depth and density of the water, whether a 
rwaged interference fit or a welded interface 
fit is requrcd between the pHe and the guide 
tube, and other relevant factors. 

5 If desired, the initial swaging of the guide 
tw h^ ft may be fti^ ff P^ lj and in that cbtt the 
tube is made from a metal having a mffidew 
degree of malleability to enable ft to be de- 
formed outward, without fracturin g, by the 

10 explosion, so that again a swaged interference 
fit or welded interface fit is obtained between 
the lube and p&» 

WHAT WE CLAIM IS:— 
L A method of securing to tubular metal 
15 piles a structure in corp o r a ting a plurality of 
tubes through which the reapectfoe pflet pro- 
jeer, which met hod comprises locally deform- 
ing each pile outwardly Into tightly swaged or 



welded engagement with the encircling tube 

by detonation of an explosive charge within 20 

the pik. 

2. A method as churned in dahn 1, wherein 
each tube is initially of locally increased dia- 
meter at the location of the explosive charge. 

3. A method of l e aning to tubular metal 25 
piles a structure ma*porattng a plurality of 
tubes through which the respective piles pro- 
ject, which method is substantially as herein- 
before described with reference to and as 
illustrated fat the eccoi nanny ing drawings, 30 
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